T he introduction of isotretinoin (Accutane) in 1982 was a milestone in the treatment of recalcitrant nodular acne. Although the severe teratogenic effects of the drug quickly became evident, 1 its use rapidly increased and was inappropriately extended to patients with less severe forms of acne. 2, 3 Of 1000 patients who participated in an international survey in 1997, 45% did not have the labelled indication for the drug. 4 Also, new off-label uses have emerged, including treatment of dermatologic conditions such as gram-negative folliculitis, recalcitrant rosacea, pyoderma faciale, generalized lichen planus, psoriasis, cutaneous lupus erythematosus and acne fulminans 5 as well as, more recently, the treatment of squamous cell carcinomas 6 and leukemias. Pre-market studies in animals showed high rates of central nervous system and facial malformation after gestational exposure; indeed, within months of the introduction of isotretinoin into the market, severe malformations reported in infants of women taking the drug revealed that it is a potent human teratogen. 8 Box 1 presents the features of isotretinoin embryopathy. About 40% of infants exposed to isotretinoin in the first trimester will have major malformations. In addition, children exposed in utero who are spared from major malformation may still be affected by cognitive deficits.
In 1988 the US Food and Drug Administration (FDA) and the manufacturer of Accutane (Roche) developed a Pregnancy Prevention Program aimed at increasing women's awareness of the teratogenicity of the drug and of the importance of preventing conception. 9 This program called for women to give written informed consent and commit to using 2 contraceptive methods simultaneously while taking isotretinoin therapy (see Box 2) . This program was adopted by Health Canada soon after.
In spite of these efforts, reports of fetal exposure continued to accumulate through the 1990s. 10 As a result, in 2002 the Pregnancy Prevention Program was modified to include additional measures (see Box 3) and was renamed SMART (System to Manage Accutane Related Teratogenicity). 11 The SMART program has not been adopted in Canada.
At the outset, the FDA indicated that, if SMART did not succeed in reducing gestational exposures to isotretinoin, additional restrictions would be imposed on the drug. In February 2004, an FDA advisory committee recommended that, in view of continuing safety issues, a mandatory registration for isotretinoin users and prescribers should be implemented. • Information brochure for patients
• Product monograph for patients and physicians
• Qualification checklist for placing women of childbearing potential on isotretinoin and concurrent birth control
• Verbal information for patients
• Consent-to-treatment form
• Line drawing representing common birth defects associated with isotretinoin use in pregnancy
• Restrictions on prescribing the drug unless the patient has severe, disfiguring acne unresponsive to standard therapies or severe intractable psoriasis, keratosis follicularis, ichthyosis dermatoses or palmoplantar pustulosis
• Determination that the patient is reliable in executing instructions
• Negative serum pregnancy test 2 weeks before initiation of therapy
• Verbal and written warnings to avoid pregnancy during isotretinoin therapy and for 2 months after cessation of therapy Information Services had the labelled indication. Moreover, although the drug was originally intended to be prescribed by dermatologists, many family physicians now prescribe it. Of the 11 Canadian women who consulted Motherisk, only 5 had a prescription written by a dermatologist, only 5 had seen printed information on the Pregnancy Prevention Program, and only 2 had signed a consent form. Only 1 of the 11 reported using 2 forms of contraception, yet 10 of the women had been warned verbally about fetal risk. Of the 5 prescriptions written by dermatologists, only 3 were for recalcitrant nodular acne.
The introduction of generic forms of isotretinoin, together with decreasing prices, will further increase the use of this drug by sexually active young women. It is also evident that the means used to avert the tremendous teratogenic risk of isotretinoin have not been effective. If, 20 years after the drug's introduction in clinical use, cases of fetal exposure continue to be reported, we see little reason to believe that the SMART program will be sufficient to reverse this trend. The flooding of the market with new and cheaper forms of generic isotretinoin is likely to endanger the lives of many more unborn Canadian babies. We need to take steps to protect the unborn from irresponsible prescribing; simply warning women (and their partners) about fetal risk is not enough.
We propose that certification and registration be required for physicians who wish to prescribe isotretinoin. Certification would entail a brief training program that covers the dos and don'ts of prescribing, followed by successful completion of a test. Training can be offered as CME in accredited institutions or through the Internet. Successful Web-based programs of this kind do exist. For example, US researchers who wish to be involved in publicly funded research involving humans must pass the NIHinitiated test on bioethics. 13 A registration program works very well with respect to methadone prescribing in many countries, including Canada, the United Kingdom, Israel, France and Australia. 14 The administration of such a program for isotretinoin could be handled provincially by pharmacists' organization, colleges of physicians or other suitable organizations. As part of this new strategy, Internet sales of the drug should be prohibited. In parallel, it would make sense to involve more meaningfully the pharmacists who dispense isotretinoin, who should present to female patients verbal and printed instructions that reinforce the information given by physicians.
One may argue that certification for isotretinoin prescription is not justified, as many other medications can have severe adverse effects. However, irresponsible prescribing of isotretinoin damages innocent fetuses who did not consent to exposure. The proposed program is easy to implement and can help to prevent irreparable, life-long damage to unborn children. We urge Health Canada, the manufacturers, physicians, pharmacists and their associations to adopt this initiative.
